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(|4) Cationic compositions for skin. 



(|7) An aqueous composition is provided which includes a quaternary ammonium functionalized phos- 
phate ester and a cationic polysaccharide. The compositions may include an emollient, and be used as a 
cosmetic composition, or may include an ultraviolet absorber and be used as a waterproof sunscreen 
composition. 
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This invention relates to compositions which are suitable for application to human skin, including emollient 
compositions and waterproof sunscreen compositions. 

Hosts of commercial emollient creams and lotions claim alleviation of the signs and symptoms of dry skin. 
Application of these products is intended to return skin to a nomial condition by moisturizing and reducing 
5 evaporation of water from the skin. Most dry skin products are oil-in-water anionic or non-ionic emulsions. As 
a result, these products wash off with water and then must be re-applied. 

Cationic emulsions occupy a niuch smaller market segment, but can possess certain skin feel advantages. 
In U.S. Patent 4,389,418 (Burton) there is disclosed a water-out emulsion containing petrolatum or a mineral 
oil to moisturize the skin, a quaternary ammonium emulsifier, a fatty alcohol and a fatty ester emollient. Grease- 
to less skin conditioning compositions based upon cationic polymers have also been reported in U.S. Patent 
4,438,095 (Grollier). Among the polymers disclosed are polyamines, polyaminoamides or quaternary polyam- 
monium compounds. Emulsions are formed wherein the aqueous phase contains the cationic polymer and there 
are no detergent or foaming agents present. 

Diquaternary nitrogen compounds have been reported in U.S. Patent 4,886,890 (Chaudhuri et al) as useful 
15 In skin lotions and shampoos. These compositions may be formulated with a variety of detergents, such as 
sodium laureth-4 phosphate. Personal care products incorporating cationic polysaccharides have been des- 
cribed in U.S. Patent 4,663,1 59 (Brode et al). Emulsifiers in the form of phosphate quaternary compounds have 
been disclosed in U.S. Patent 4,209,449 and U.S. Patent 4,503,002, each to Mayhew et al. These emulsifiers 
were said to be well tolerated by human tissue, exhibiting low irritation, and were stated to be suitable for use 
20 in cosmetics. 

Skin moisture retention has been significantly increased by utilizing many of the cationic compounds men- 
tioned in the above patents. Nonetheless, there remains room for improvement in moisture retention. There 
are also the further problems of improving mildness and of providing stability against phase separation during 
freeze-thaw cycles. 

25 Sunscreen formulations for use on human skin are well-known and many different types are commercially 

available to satisfy diverse consumer needs. For example, sunscreen formulations having different sun pro- 
tection factor (SPF) values are available, thus allowing consumers to choose the amount of protection desired. 
SPF values range from zero upward with progressively higher values indicating increasing amounts of sun pro- 
tection. 

30 One important consideration when choosing a sunscreen is whether it resists coming off in water. Current 

waterproof formulations can undergo about 80 minutes in water without significant SPF loss. The formulations 
can be especially desirable because they eliminate the need for reappi ication after swimming, bathing or exces- 
sive perspiration. 

A classical method of achieving waterproof properties is through the use of a hydrophobic resin. For inst- 
35 ance, U.S. Patent 4,897,259 (Murray et al) discloses success through use of copolymers of polyvinylpyrrolidone 
(PVP) and long alkyi chain olefins, commonly referred to as alkylated PVP's. Besides a sunscreen agent and 
the copolymer, a variety of other functional ingredients are incorporated including emulsifiers, two of which are 
stated to be phosphated esters and polyoxyethylene fatty ester phosphates. 

Although there have been significant advances in the art of waterproofing sunscreen lotions and also impro- 
40 ving their skin moisture retention properties, there still remains considerable room for improvement. For inst- 
ance, it would be desirable to fonnulate a composition not including any hydrophobic resins. These resins leave 
undesirable residues upon the skin and also give rise to stability problems. Stability against phase separation 
during freeze-thaw cycles is an important goal for formula tors. Finally, it is also desirable to reduce irritancy of 
the sunscreen products. 

45 It is an object of at least some forms of the present invention to provide a composition in aqueous emulsion 

form which resists phase separation, notably under freeze-thaw cycling. 

It is an object of at least some forms of the present invention to provide a cosmetic composition having 
improved skin moisture retention, and/or relatively low human, tissue irritancy. 

It is an object of some forms of this invention to provide a composition in which a sunscreen agent may be 
50 incorporated. Such a composition can avoid incorporation of a hydrophobic resin. 

In a first aspect the present invention provides an aqueous composition comprising: 

(i) from 0.10 to 30% of a quaternary ammonium functionallzed phosphate ester; and 

(ii) from 0.10 to 10% of a cationic polysaccharide. 

The compositions of the present invention may either be oil-in-water or water-in-oil emulsions. Especially 
55 effective as the ester component are alkylamido quaternary ammonium phosphate esters. The cationic polysac- 
charide is especially effective when in the form of a cellulosic polymer quaternized with fatty alkyI groups. 

In one significant form the invention also comprises a sunscreen agent. The function of such an agent is, 
of course, to at least partially block ultraviolet radiation from reaching human skin upon which the composition 
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is deposited. 

The present inventors have discovered that combinations of quaternary ammonium functionalized phos- 
phate ester and cationic polysaccharide can provide an aqueous composition with some or all of several advan- 
tages. Benefits provided by various forms of this invention include freeze-thaw stability, moisture retention after 
5 water washing, and resistance to undesired removal of a sunscreen. It is not necessary for a sunscreen to 
include a hydrophobic resin. 

A quaternary ammonium functionalized phosphate ester is a necessary first component of the compositions 
of this invention. The phosphate ester preferably incorporates a quaternary ammonium radical having 5 to 40 
carbon atoms and may in particular include a structure of the general fomnula: 



II 

P- ( OCH^-CH-CH^-R ) 



wherein R is a quaternary ammonium radical having from about 6 to about 40 carbons. This carbon atom limi- 
tation serves to include only materials of significant hydrophobic properties. The R radical can be cyclic or non- 
20 cyclic, aliphatic, aromatic or heterocyclic. 

The phosphate ester may conform to a general formula 



25 



30 



P-(0CH2-CH-CH2-R)3 
OH 



3 + 



3X 



where R is as set forth above and X is an anion, such as halide, e.g., chloride. 
In a preferred species, R is an amidoamine moiety of the formula: 



35 



40 



O R"- R^ 

1 II I I 
R -C-N-{CH2)^-N- 



wherein 

Ri is selected from the group consisting of alkyl, alkenyl, alkoxy and hydroxyalkyl having from 5 to 22 
45 carbon atoms each, and from aryl and alkaryl having up to 20 carbon atoms; 

R2, R3 and R'^ may each independently be selected from the group consisting of hydrogen, alkyl, hyd- 
roxyalkyl and alkenyl each having up to 6 carbon atoms, and from polyoxyalkylene of up to 10 carbon atoms; 

R3 and R"* may additionally be selected from aceto and propriono groups and may even be taken together 
with the nitrogen to which they are attached so as to form a N-heterocyclic ring; and 
50 n is an integer from about 1 to 10. 

In addition to the foregoing definitions where R is amidoamine, R may be a N-heterocyclic radical which 
may contain one additional hetero atom (e.g., oxygen or another nitrogen) and contains up to 6 total ring carbon 
atoms; optionally the heterocyclic radical may be substituted with alkyl and/or hydroxyalkyl of up to 20 carbon 
atoms each. Typical of such N-heterocyclic radicals are imidazolinyl, N-alkylmorpholino, alkylpyrimidino, 
55 alkyloxazolinyl, and the like. Such compounds may be represented by the formula: 



3 
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5 




10 wherein 

Z is N, S or O; 

o is an integer from 0 to 5, especially 0 to 3; 

p is an integer from 1 to 5, especially 1 to 3, provided that the sum of o + p is from 3 to 6, but especially 
from 3 to 4; 

15 Ri is a radical selected from the group consisting of alkyi, alkenyl, alkoxy and hydroxyalkyi units of from 

2 to 22 carbon atoms each, and aryl and alkaryl of up to 20 carbon atoms; and 

is alkyI of from 2 to 6 carbon atoms which atoms may be substituted with a hydroxyl group. 
Another possibility is that R is derived from a tertiary amine radical of from about 8 or 1 0 to 40 carbon atoms. 
More preferred are tertiary amine radicals of the type {C6-C20 alkyI, dimethyl) amine such as N.N-dimethyl myris- 
20 tylamlne, N,N-dimethyl-palmityl-amine, and N,N-dimethyl-laurylamine. 

The phosphate esters identified as Formulas I through III below are of particular interest. These are com- 
mercially available from Mona Industries, Inc., Paterson, New Jersey, sold under the Monaquat designation. 



Formula I 



25 



30 



CH^ a 
I ^ 

RCONH-CH^-CH^-CH^-N-CH^-CH-CH^O 

CHg OH 



P + 3C1 



35 



R = C5 - Ci7 AlkyI or Alkenyl 
Compounds within this formula include those commercially available as Monaquat P-TC, P-TD, P-TS and 
phospholipid EFA. 



40 Formula II 



45 



50 



CH^-CH- 
I 2 f 

HOCH2-CH2-N ^ e ^ N-CH^CH-CH^-O 

OH 



P + 3C1 



R = C5 - Ci7 AlkyI or Alkenyl 
This compound is commercially available as Monaquat P-TZ. 



55 



4 
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Formula HI 



CH^CO« OH 
® I I 
RCONH-CH^CH^ - N - CH^-CH-CH^O 

CH2CH2OH 



O 
I 

P 



R = C5 - Ci7 AlkyI or Alkenyl 
This compound is commercially available as Monaquat P-TL. 

The chain lengths of the groups R, and the content of ester of the stated formula (% active), in the com- 
15 mercially available esters is given in the following table:- 





Monaquat 


Alkyl Group 


% Active 


20 


P-TC 


^5 - 


40.0 




P-TD 


^11 ~ *^13 


34.0 




P-TL 


^11 ~ ^13 


30.0 


25 


P-TS 


^17 


30.0 




P-TZ 




30.0 


30 


Phospholipid EFA 


C^^ with 2 


30.0 



double bonds 



Most preferred from the above compounds are Monaquat P-TS, Monaquat P-TC, Monaquat P-TD and 
35 Phospholipid EFA. 

Amounts of the quaternary phosphate ester will range from about 0.1 to about 30%, preferably from about 
1 to about 15%, optimally between about 2 and 10% by weight of the composition. 

A second essential component of the composition of this invention is a cationic polysaccharide which pref- 
erably incorporates hydrophobic substituent groups e.g. hydrocarbyl groups having 10 or more carbon atoms. 

40 Polysaccharides of this invention are in general naturally occurring polysaccharides or those modified by etheri- 
fication, which are quaternized with a nitrogen-containing compound and alkylated with a compound, which may 
be a nitrogen-containing compound, containing a hydrophobe. A preferred hydrophobe is at least one sub- 
stituent on nitrogen which is an alkyl group having from 10, preferably 12 up to 22 preferably 20 carbon atoms. 
Polysaccharide starting materials include the naturally occurring, biosynthesized and derivatized carbohy- 

45 drate polymers or mixtures thereof. Such materials encompass high molecular weight polymers composed of 
monosaccharide units joined by glycosidic bonds. These materials include the entire starch and cellulose fami- 
lies, pectin, chitosan; chitin; the seaweed products such as agar and carrageenan; alginate; the natural gums 
such as guar, arabic and tragacanth; bio-derived gums such as xanthan; and the like. Preferred starting mate- 
rials include cellulosics conventionally employed for the preparation of cellulose ethers, such as chemical cot- 

50 ton, cotton linters, wood pulp, alkali cellulose, and the like and ether derivatives of the same. Such cellulose 
ethers include hydroxyethyl ceNulose, hydroxypropyl cellulose, methyl cellulose, carboxymethyl cellulose, car- 
boxyethyl cellulose, hydroxypropyl methyl cellulose, hydroxyethyl methyl cellulose, hydroxyethyl car- 
boxymethyl cellulose, and the like. A particularly preferred polysaccharide starting material is hydroxyethyl 
cellulose. The polysaccharide starting material will possess a molecular weight corresponding to the number 

55 of polysaccharide repeat units, usually from 50 up to about 20,000. The molecular weight of the polysaccharides 
may be varied through controlled degradation procedures known in the art. 

Etherified polysaccharides may be obtained commercially or produced from the polysaccharide starting 
materials mentioned previously. Etherification involves reacting pendent hydroxyl groups on the polysaccharide 
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backbone with an etherifying agent, ornnixtures thereof, which contain functional groups reactive with such hyd- 
roxyl groups. Etherification may be conducted to enhance the water-solubility of the polysaccharides, e.g. by 
ethoxylation. Typical etherifying agents include lower alkylating agents such as dimethyl sulfate, diethyl sulfate,- 
methyl chloride, methyl bromide, ethyl chloride, ethyl bromide or n-propyl chloride; hydroxy alkylating agents 
5 such as ethylene oxide, propylene oxide or glycidol; and carboxy alkylating agents such as monochloroacetic 
acid, sodium chloroacetate or chloropropionic acid. 

The polysaccharide starting materials are, in general, provided with quarternary nitrogen-containing sub- 
stituents through quaternization reactions. Quaternizatlon may be achieved by reacting the polysaccharides 
with quaternizing agents which are quaternary ammonium salts, including mixtures thereof, to effect substitution 
10 of the polysaccharide chain with quaternary nitrogen-containing groups. Typical quaternary ammonium salts 
which can be utilized include quaternary nitrogen-containing halides. halohydrins and epoxides. The quaternary 
ammonium salt may contain hydrophobes. 

Particularly preferred are polymeric quaternary ammonium salts of hydroxyethyl cellulose reacted with a 
fatty alkyi dimethyl ammonium substituted epoxide. Illustrative preferred materials in this category are available 
15 from Union Carbide Corporation under the trademark Quatrisoft LM-200 and from Croda Inc under the 
trademari< Crodacel Q (QL, QM and QS). 

These materials have substituents on the polysaccharide chain which are of the general formula 



20 



25 



30 



CH^CH^O 



OH CH_ 

I I. 

CH^-CH-CH^-N -R CI 



X 

CH 



3 

in which R is fatty alkyI, preferably having a chain length of 10 to 20 carbon atoms. 



-TCH^CH^O "1- 
' — — ' X 



denotes a residue from the hydroxyethyl substitution on the cellulose. 

The alkyI groups R are as follows: 
Crodacel QL Lauryl 

35 Crodacel QM Coco 
Crodacel QS Stearyl 
Quatrisoft LM-200 Lauryl 

Amounts of the cationic polysaccharide will nonrially range from about 0.01 to about 10%, preferably from 
abut 0.01 to about 5%, optimally between about 0.2 and 1% by weight of the compositions. 

40 Although the invention is not limited to cosmetic compositions in the form of emulsions, a particularly suit- 

able vehicle is that of an emulsion. By definition, an emulsion is a dispersed system containing at least two 
immiscible liquid phases, one of which is dispersed in the form of small droplets throughout the other. Water 
and oil are the most common immiscible liquid phases. An emulsion in which oil is dispersed as droplets 
throughout the aqueous phase is termed an oil-ln-water emulsion. When water is the dispersed phase and an 

45 oil is the dispersion medium, a water-in-oil emulsion exists. Contemplated within the scope of this invention 
are emulsions in the forms of lotions and creams of both types of emulsions, those where the water phase is 
continuous and those where the oil phase is continuous. The ratios of these phases may range from about 99:1 
to 1:99 by weight. 

Although the quaternary ammonium functionalized phosphate esters are intended as the primary emulsifier 
50 and surfactant for systems of this invention, there may also be present nonionic emulsifiers. Examples of satis- 
factory nonionic emulsifiers include fatty alcohols having 10 to 20 carbon atoms, fatty alcohols having 10 to 20 
carbon atoms condensed with 2 to 20 moles of ethylene oxide or propylene oxide, alkyl phenols with 6 to 12 
carbon atoms in the alkyl chain condensed with 2 to 20 moles of ethylene oxide, mono and di-fatty acid esters 
of ethylene glycol wherein the fatty acid moiety contains from 10 to 20 carbon atoms, fatty acid monoglyceride 
55 wherein the fatty acid moiety contains from 10 to 20 carbon atoms, diethylene glycol, polyethylene glycols of 
molecular w ight 200 to 6000, propylene glycol of molecular weight 200 to 3000, sorbitol, sorbitan, 
polyoxyethylene sorbitol, polyoxyethylene sorbitan, and hydrophilic wax esters. Amounts of the nonionic emul- 
sifier may range anywhere from about 0.1 to about 20% by weight of the emulsion, preferably from about 2 to 

6 
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about 10% by weight. 

If a composition of this Invention is intended to serve as a sunscreen, then a sunscreen agent is a necessary 
corhponent of the compositions of this invention. The term "sunscreen agent" as used herein defines ultraviolet 
ray-blocking compounds exhibiting absorption within the wavel ngth region between 290 and 420 nm. Sunsc- 

5 . reens may be classified into five groups based upon their chemical structure: para-amino benzoates; salicy- 
lates; cinnamates; benzophenones; and miscellaneous chemicals including menthyl anthralinate and digalloyi 
trioleate. Inorganic sunscreens may also be used including titanium dioxide, zinc oxide, iron oxide and polymer 
particles such as those of polyethylene and polyamides. Preferred materials include p-aminobenzoic acid and 
its derivatives, anthralinates; salicylates; cinnamates; courmarin derivatives; azoles; and tannic acid and its 

10 derivatives. Among FDA approved sunscreens are those listed in the table below. 



UV-A Absorbers Approved % 

15 Oxybenzone, also known as 2-hydroxy- 
4-inethoxy benzophenone , and 

ben2ophenone-3 , available as Uvinul M-40 and 

Gafsorb 2H4M 2-6 

Dioxybenzone, also known as 2,2 dihydroxy- 
20 4-iuethoxy benzophenone, and benzophenone-8 3 

Sulibenzone, also known as 2-hydroxy- 
4-inethoxy benzophenone-S-sulphonic acid, and 
benzophenone-4 , available as Uvinul MS-40 

and Gafsorb 2H4MS 5-10 



25 



30 



35 



40 



45 



50 



Menthyl antiiralinate, also known as 

menthy l-o-aminobenzoate 3,5-5 



UV-B Absorbers ^ » ^ 

— : Approved % 



5-15 



p-Amino benzoic acid, also known as PABA 

Amyl dimethyl PABA (NA) , also known as 
amyl-p-dxmethyl ammonium benzoate, available 

as Padimate A ^ c- 

l — b 

2-Ethoxy ethyl p-met:hoxy cinnamate (NA), 

available as Cinoxate and Givtan-F X_3 

Diethanolamine p-ethoxy cinnamate, also 
known as DEA methoxy cinnamate, available 

as Parsol-Hydro 8-10 

Digalloyi trioleate (NA) , a component of Solprotex I 2-5 

Ethyl-4-bis (hydroxypropyl) aminobenzoate , 

also known as ethyl dihydroxy propyl PABA, available as 

Amerscreen P , 

1-5 

2-Ethyl hexyl-2-cyano-3, 3 diphenyl acrylate, 
also known as octocrylene and available 

as Uvinul N-539 7-10 



55 
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Ethyl hexyl p-methoxy cinnamate, also known as octyl 
methoxycinnamate available as Parsol MCX 2-7.5 

2-Ethyl hexyl salicylate, also known as 

octyl salicylate 3_5 

Glyceryl aminobenzoate, also known as 

glyceryl p-aminobenzoate and glyceryl PABA, 

available as Escalol 106 2-3 
Homomenthyl salicylate, also known as 

3 , 3 , 5-trimethylcyclohexyl salicylate 4-15 

Lawsone with dihydroxyacetone (NA) 0,25 with 33 

Octyl dimethyl PABA, also known as 
2 -ethyl he>cyl p-diinethyl p-aminobenzoate, 
and 2-ethyl hexyl dimethyl PABA, available 

as Padimate O and Escalol 507 1.4-8 

20 2-Phenyl benzimidazole 5-sulphoic acid 1,4 

Triethanoleunine salicylate 5-12 



15 



25 



30 



Physical Screens Approved % 

Red Petrolatum 30-100 
Titanium dioxide 2-25 



Emollient cosmetic compositions embodying this invention, but also other product forms such as sunsc- 
35 reens, may include a variety of oily emollients. These emollients may be selected from one or more of the fol- 
lowing classes: 

1. Hydrocarbon oils and waxes. Examples thereof are mineral oil, petrolatum, paraffin, ceresin, ozokerite, 
microcrystalline wax, polyethylene, and perhydrosqualene. 

2. Triglyceride esters such as vegetable and animal fats and oils. Examples include caster oil, cocoa butter, 
40 safflower oil, cottonseed oil, corn oil, olive oil, cod liver oil, almond oil, avocado oil, palm oil, sesame oil, 

squalane, and soybean oil. 

3. Acetoglyceride esters, such as acetylated monoglycerides. 

4. Ethoxylated glycerides, such as ethoxylated glyceryl monostearate. 

5. AlkyI esters of fatty acids having 10 to 20 carbon atoms. Methyl, isopropyl, and butyl esters of fatty acids 
45 are useful herein. Examples include hexyl laurate, isohexyl laurate, isohexyl palmitate, isbpropyl patmitate, 

decyl oleate, isodecyl oleate, hexadecyl stearate, decyl stearate, isopropyl isostearate, diisopropyl adipate, 
diisohexyl adipate, dihexyldecyl adipate, diisopropyl sebacate, lauryl lactate, myristyl lactate, and cetyl lac- 
tate. 

6. Alkenyl esters of fatty acids having 10 to 20 carbon atoms. Examples thereof include oleyl myristate, 
50 oleyl stearate, and oleyl oleate. 

7. Fatty acids having 10 to 20 carbon atoms. Suitable examples include pelargonic, lauric, myristic, palmitic, . 
stearic, isostearic, hydroxystearic, oleic, linoleic, ricinoleic, arachidic, behenic, and erucic acids. 

8. Fatty alcohols having 10 to 20 carbon atoms. Lauryl, myristyl, cetyl, hexadecyl, stearyl, isostearyl, hyd- 
roxystearyl, oleyl, ricinoleyl, behenyl, erucyl, and 2-octyl dodecanyl alcohols are examples of satisfactory 

55 fatty alcohols. 

9. Fatty alcohol thers. Ethoxylated fatty alcohols of 10 to 20 carbon atoms including th lauryl, cetyl, 
stearyl, isostearyl, oleyl, and cholesterol alcohols, having attached thereto from 1 to 50 ethylene oxide 
groups or 1 to 50 propylene oxide groups. 

8 
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10. Ether-esters such as fatty acid esters of ethoxylated fatty alcohols. 

11. Lanolin and derivatives. Lanolin, lanolin oil, lanolin wax, lanolin alcohols, lanolin fatty acids, isopropyl 
' lanolate, ethoxylated lanolin, ethoxylated lanolin alcohols, ethoxylated cholesterol, propoxylated lanolin 

alcohols, acetylated lanolin alcohols, lanolin alcohols linoleate, lanolin alcohols ricinoleate, acetate of lano- 
5 lin alcohols ricinoleate, acetate of ethoxylated alcohols-esters, hydrogenolysis of lanolin, ethoxylated hyd- 

rogenated lanolin, ethoxylated sorbitol lanolin, and liquid and semisolid lanolin absorption bases are 
illustrative of emollients derived fronn lanolin. 

12. Polyhydric alcohol esters. Ethylene glycol mono and di-fatty acid esters, diethylene glycol mono- and 
di-fatty acid esters, polyethylene glycol (200-6000) mono- and di-fatty acid esters, propylene glycol mono- 

10 and di-fatty acid esters, polypropylene glycol 2000 mono- oleate, polypropylene glycol 2000 monostearate, 

ethoxylated propylene glycol monostearate, glyceryl mono- and di-fatty acid esters, polyglycerol poly-fatty 
esters, ethoxylated glyceryl monostearate, 1,3-butylene glycol monostearate, 1,3-butylene glycol distear- 
ate, polyoxyethylene polyol fatty acid ester, sorbitan fatty acid esters, and polyoxyethylene sorbitan fatty 
acid esters are satisfactory polyhydric alcohol esters. 

15 13. Wax esters such as beeswax, spermaceti, myristyl myristate, stearyl stearate. 

14. Beeswax derivatives, e.g. polyoxyethylene sorbitol beeswax. These are reaction products of beeswax 
with ethoxylated sorbitol of varying ethylene oxide content, forming a mixture of ether esters. 

15. Vegetable waxes including carnauba and candelilla waxes. 

16. Phospholipids such as lecithin and derivatives. 

20 17. Sterols. Cholesterol, cholesterol fatty acid esters are examples thereof. 

18. Amides such as fatty acid amides, ethoxylated fatty acid amides, solid fatty acid alkanolamides. 
Amounts of the above listed emollients may range anywhere from about 0.5 to about 40% by weight of the 
total composition. Preferably the amounts of these emollients will range from about 2 to about 25%, optimally 
between about 5 and 15% by weight. 

25 Humectants of the polyhydric alcohol-type may also be included in the compositions of this Invention. The 

humectant aids in increasing the effectiveness of the emollient, reduces scaling, stimulates removal of built-up 
scale and improves skin feel. Typical polyhydric alcohols include polyalkylene glycols and more preferably 
alkylene polyols and their derivatives, including propylene glycol, dipropylene glycol, polypropylene glycol, 
polyethylene glycol and derivatives thereof, sorbitol, hydroxypropyl sorbitol, hexylene glycol, 1,3-butylene 

30 glycol, 1,2,6-hexanetriol, ethoxylated glycerol, propoxylated glycerol and mixtures thereof. For best results the 
humectant is preferably glycerol. The amount of humectant may range anywhere from 0.5 to 20%, preferably 
between 1 and 15% by weight of the composition. 

For improved lubricity, there may also be included one or more silicone oils or fluids which may be selected 
from a dimethyl polysiloxane, a methylphenyl polysiloxane and an alcohol-soluble silicone glycol copolymer., 

35 Preferred siloxanes include dimethyl polysiloxane (CTFA name dimethicone), a polysiloxane end-blocked with 
trimethyl units and polydimethylcyclosiloxane, (CTFA name cyclomethicone). The preferred siloxanes exhibit 
a viscosity from about 2 to 50 centistokes at 25°C, Amounts of the silicones can range up to 30% by weight of 
the compositions, preferably from about 1 to about 10% by weight. 

The emulsions of the invention can also include thickeners/viscosifiers in amounts up to about 5% by weight 

40 of the composition. As known to,those skilled in the art, the precise amount of thickeners can vary depending 
upon the consistency and thickness of the composition which is desired. Exemplary thickeners are xanthan 
gum, sodium carboxymethyl cellulose, hydroxyalkyi and alkyi celluloses, and cross-linked acrylic acid polymers 
such as those sold by B.F. Goodrich under the Carbopol trademark. 

Preservatives can desirably be incorporated into the cosmetic compositions of this invention to protect 

45 against the growth of potentially harmful microorganisms. While it is in the aqueous phase that microorganisms 
tend to grow, microorganisms can also reside in the oil phase. As such, preservatives which have solubility in 
both water and oil are preferably employed in the present compositions. Suitable traditional preservatives for 
compositions of this invention are alkyI esters of para-hydroxybenzoic acid. Other preservatives which have 
more recently come into use include hydantoin derivatives, propionate salts, and a variety of quaternary 

50 ammonium compounds. Cosmetic chemists are familiar with appropriate preservatives. and routinely choose 
them to satisfy the preservative challenge test and to provide product stability. Particularly preferred preserva- 
tives are methyl paraben, imidazolidinyl urea, sodium dehydroxyacetale, propyl paraben and benzyl alcohol. 
The preservatives should be select d having regard for the use of the composition and possible incompatibi- 
lities between the pres rvatives and other ingredients in the emulsion. Preservatives are preferably employed 

55 in amounts ranging from about 0.01% to about 2% by weight of the composition. 

Amounts of water in the composition may range anywhere from about 1 to about 99%, preferably from about 
.40 to about 90%, optimally between about 60 and 85% by weight 

Minor adjunct ingredients may also include fragrances, antifoam agents, bacteriostats, opacifiers and col- 
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orants, each in their effective amounts to accomplish their respective functions. 

The following examples will more fully illustrate the embodiments of this invention. All parts, percentages • 
and proportions referred to herein arid in the appended claims are by weight unless otherwise indicated. 

5 EXAMPLE 1 

An emulsion typical of the present invention is. provided in Table I. 



10 



15 



20 



TABLE I 

Base Formula 

Incrred lents 

Cetyl Alcohol 2-500 

Glyceryl Monostearate 1.500 

Isopropyl Pa Imitate 2 . OOO 

Petrolatum USP 2-000 

Propyl Paraben o.lOO 



Weight % 



Phase A 



25 



30 



35 



Deionized Water 

Glycerin USP 

Quatrisoft LM-200^ 
2 

Monaquat P-TS 
3 

Antifoam AF 
Methyl Paraben 

4 

Titanium Dioxide 



78. 395 
10,000 
0,250 
3,000 
O, 005 
0. 150 
O. 100 
100. 000 



Phase B 



40 



45 1, Alkyl Substituted Water Soluble Cationic Polysaccharide, (Unio 
Carbide) , 

2, Phosphate Tris Alkylamido Tri Quaternary Compound, (Mona 
Industries) . 

50 3. Diraethicone Emulsion, (Dow Corning), 

4. Water Dispersable TiO^, (Whittaker, Clark and Daniels) 



55 

The base formula outlined in Table I was prepar d by first dispersing Quatrisoft LM-200 in glycerin. There- 
after, the Monaquat P-TS and water were combined into the glycerin dispersion. The resultant mixture was 
heated under moderate stirring at 70°C. Methyl paraben, titanium dioxide and antifoam AF were then added 
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to the aqueous Phase B. 

Separately prepared was an oil Phase A wherein cetyl alcohol, glyceryl monostearate, isopropyl palmitate, 
petrolatum USP and propyl paraben were combined under heating at 70*'C. Phase A was then added to Phase 
B with moderate stirring. The combined phases were then homogenized until a white emulsion was achieved. 
5 This emulsion was then cooled to 32°C with stirring. 

EXAMPLE 2 . 

The Base Formula of Example 1 was modified by omitting the cation ic polymer, and by replacing it with 
10 various other cationic polymers. The resulting emulsions were investigated for their freeze-thaw properties. 
These formulations were subjected to three freeze-thaw cycles from -1 8*^0 to 22^C and their appearances were 
recorded under Table 11. 



15 Table II 





No. 


Polymer* 


Freeze-Thaw Cvnlf^c: 




1 


2 


3 


20 


1 


Kone 


Grainy 


Grainy 


Grainy 




2 


Quatrisoft LW200 


Smooth 


Smooth 


Smooth 




3 


Polymer JR-400 


Grainy 


Grainy 


Grainy 


25 


4 


Polymer JR-125 


Grainy 


Grainy 


Grainy 




5 


Polymer JR-30M 


Grainy 


Grainy 


Grainy 




6 


Jaquar C-13S 


Smooth 


Smooth 


Grainy 


30 


7 


HyCare 1000 


Smooth 


Grainy 


Grainy 




8 


Celquat H-lOO 


Slightly 
Grainy 


Slightly 
Grainy 


Grainy 


35 


9 


Celquat L-200 


Grainy 


Grainy 


Grainy 


10 


Crodacel Q 


Smooth 


Smooth 


Smooth 




* All 


polymers were incorporated 


at 0.25% weight active 


level. 



40 . 

From the results listed under Table II, it is seen that certain types of cationic polymers exhibit much better 
freeze-thaw stability. Particularly effective are Quatrisoft LM200 and Crodacel Q. On the other hand, cationic 
polymers such as the Polymer JR series exhibit graininess. Polymers in the JR series, also known as poly- 
quaternium 10 and as Quaternium 19, are hydroxyethylcellulose reacted with trimethyl ammonium substituted 
45 propylene oxide. 



EXAMPLE 3 

The Base Formula of Example 1 was modified by substituting a series of different quaternary ammonium 
50 functional ized phosphate esters. The resulting emulsions were evaluated with respect to freeze-thaw cycle 
properties. Each of the emulsion formulations incorporated 3% of the phosphate ester. Table III lists the results 
of the freeze-thaw cycle tests. 



55 
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Table III 



No. 


Phosphate Ester 


Freeze-Thaw Cycles 
12 3 


1 


Monaquat P-TS 


Smooth 


Smooth 


Smooth 


2 


Monaquat P-TC 


Smooth 


Smooth 


Smooth 


3 


Monaquat P-TD 


Smooth 


Smooth 


Smooth 


4 


Monaquat P-TL 


Grainy 


Grainy 


Grainy 


5 


Monaquat P-TZ 


Grainy 


Grainy 


Grainy 


6 


Phospholipid EFA 


Smooth 


Smooth 


Smooth 



Evident from Table III is that the Base Formula with either Monaquat P-TS, P-TC, or P-TD of Phospholipid 
EFA provides excellent freeze-thaw cycle properties. Relatively poor performance in terms of graininess was 
exhibited by Monaquat P-TL and P-TZ. 

20 

EXAMPLE 4 

The Porcine Skin Moisturization Assay was used to evaluate a series of commercial hand and body lotions, 
formulations of the present invention and comparative formulations omitting either the catlonic polysaccharide 

25 or the phosphate ester. This test was used to detect differences in the moisture absorption/desorption and resi- 
stance to wash-off of lotions on porcine skin. 

The test involved accurate weighing of 6 uniform pieces of porcine skin. These pieces were hydrated and 
then the test lotion applied. Periodically, the skin pieces were weighed at their reduced relative humidity. Directly 
after each weighing the pieces were uniformly rinsed in water and weighed once again under reduced relative 

30 humidity. Graphs of weight versus time were plotted for both pre-rinse and post-rinse results. Total areas under 
the dry-out curve before and after rinsing were then determined. Table IV below lists results of these evalua- 
tions. 

Test lotion 5 was the base formula quoted in Example 1. Test lotion 4 was the same except for a reduced 
glycerol content. Test lotions 6, 7 and 8 differed from the test lotion in that a constituent was omitted or replaced, 
35 as stated in Table IV. 



40 



45 



50 



55 



12 



BNSCXDCIO: <EP ^0501714A2_L> 



EP 0 501 714 A2 



10 



15 



20 



25 



30 



35 



Table IV 

TOTAL AREA TOTAL AREA 

No. TEST r./)TION PRE-RINSE POST-RINSE 

1 Eversoft 1090-8 -615,8 

2 Lubriderm® 2268.5 1154.4 

3 Keri Lotion® 1659.8 -1008.5 



Test Cationic Lotion 5% Glycerin 

4 Monaquat P-TS/Quatr isof t rJI-200 3535.8 1947.2 

Test Cationic Lotion 10% Glycerin 

5 Monaquat P-TS/Qua trisof t . LM-2O0 4560.0 1965,7 

6 Monaquat P-TS/Crodacel QL 3865.4 3337.4 

7 Monaquat P-TS/No Polymer 3865.4 3512,2 

Test Nonionic Lotion 10% Glycerin 

8 No Monaquat/Quatrisof t LM-200 3391.3 587,18 



Test lotions utilizing Monaquat P-TS exhibited post-rinse area results which were superior to competitive 
products. Poor results were obtained when only Quatrisoft LM-200 was utilized in the absence of any Monaquat. 

EXAMPLE 5 

Sunscreen compositions embodying the present invention are set out in Tables V and VI below. In TabI 
V organic sunscreen agents are incorporated as the sunscreen agent. In Table VI an inorganic sunscreen agent, 
namely micronlzed titanium dioxide, is incorporated. 
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TABLE V 

Ingredients 
Cetyl Alcohol 

Glycerol Monostearate (Kessco GMS) 
Propyl Paraben 

Ethylhexyl p-methoxycinnamate (Parsol MCX) 

Oxybenzone (Uvinul M-40) 

Octyl Palmitate (Schercemol OP) 

Silicone Fluid 

Petroleum Jelly 

Deionized Water 
Glycerin USP 
Monaquat P-TS 
Antifoam AF 
Methyl Paraben 
Quatrisoft LJ<-200 
Fragrance 



Weight % 
2.500 
1, 500 

0. 100 
7.000 

3 . 000 

2 . 000 

1. 000 
1.000 

74 . 345 

4 , 000 

3 . 000 

0.005 
O. 150 
O. 250 
0. 150 



100 . 000 



Phase 



Phase B 



40 



45 



50 



55 



14 



BNSDOCIO: <EP ^0501714A2J_> 



0 



EP0 501 714 A2 



10 



15 



TABLE VI 

Inqred ients Weight % 

Cetyl Alcohol 2.500 

Glycerol Monostearate (Kessco GMS) 1.500 

Propyl Paraben 0,100 

Ethylhexyl p-methoxycinnamate (Parsol MCX) 8,250 

Micronized Titanium Dioxide 3,000 

Diisopropyl dimerate (Schercemol) 2.000 





Deionized Water 


75, 245 


20 


Glycerin USP 


4 . 000 




Monaquat P-TS 


3 . 000 




Antifoain AF 


0,005 


25 


Methyl Paraben 


0.150 




Quatrisoft LM-200 


0,250 




Fragrance 


qs 


30 




100,000 



Phase A 



Phase B 



35 



EXAMPLE 6 

The lotions set but in Tables V and VI were subjected to five menriber Sun Protection Factor (SPF) tests 
on human skin. These tests complied with a monograph of the United States Food and Drug Administration 
(FDA). The results obtained were: 



40 



45 



50 



Lotion 



UV absorbers 



SPF 

before 
swim 



Table V Ethylhexyl 16,65 

p-methoxycinnamate 
Oxybenzone 

Table VI Etbylhexyl 17.14 

p-methoxycinnamate 
Micronized Titanium 
Dioxide 



SPF 

after 

swim 

15.15 



16.44 



55 



It can be seen from these results that the lotions embodying the invention retain a high proportion of their 
efficacy even after exposure to water during swimming. 
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Claims 

1. An aqueous composition comprising: 

(i) from 0.1 to 30% of a quaternary ammonium functionalized phosphate ester; and 

(ii) from 0.1 to 10% of a cationic polysaccharide. 

2. A composition according to claim 1 wherein the phosphate ester incorporates a quaternary ammonium 
radical having 5 to 40 carbon atoms, 

3. A composition according to claim 1 or claim 2 wherein the polysaccharide incorporates hydrophobic sub- 
stituent groups. 

4. A composition according to claim 1 . claim 2 or claim 3 wherein said phosphate ester incorporates a struc- 
ture 



15 



20 



P-(OCH2-CH-CH2-R)3 
OH 



25 



wherein R Is a quaternary ammonium radical having from 5 to 40 carbon atoms. 
5. A composition according to claim 4 wherein R is an amidoamine having the formula: 



30 



O R^ R-^ 

1 II I I 
R -C-N-(CH^) -N- 
2 'n , 



— 1 © 



40 



wherein 

Ri is selected from the group consisting of alkyi, alkenyl, alkoxy and hydroxyalkyi having from 5 to 
22 carbon atoms each, and from aryl and alkaryl having up to 20 carbon atoms; 

R2, R3 and may each independently be selected from the group consisting of hydrogen, alkyI, 
hydroxyalkyi and alkenyl each having up to 6 carbon atoms, and from polyoxyalkylene of up to 10 carbon 
atoms; 

R3 and R^ may additionally be selected from aceto and propriono groups and may even be taken 
together with the nitrogen to which they are attached so as to fomn a N-heterocyclic ring; and 
n is an integer from 1 to 10. 

45 6. A composition according to claim 4 wherein when R is a N-heterocyclic ring containing one additional het- 
ero atom, represented by the formula: 



50 



55 



(CH^) 




wherein 
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ZisN, SorO; 

o is an integer from 0 to 5, 

p is an integer from 1 to 5, provided that the sum of o + p is from 3 to 6; 

Ri is a radical selected from the group consisting of alkyi, alkenyl, alkoxy and hydroxyalkyi units of 
from 2 to 22 carbon atoms each, and aryl and alkaryl of up to 20 carbon atoms; and 

R6 is alkyI of from 2 to 6 carbon atoms which alkyI may be substituted with a hydroxyl group. 

A composition according to any one of the preceding claims wherein the cationic polysaccharide is sub- 
stituted with a quaternary ammonium group having at least one substituenl on the nitrogen being an alkyI 
group from 10 to 22 carbon atoms in length. 

A composition according to claim 7 wherein the alkyI is selected from the group consisting of lauryl, coco 
and stearyl radicals. 

A composition according to any one of the preceding claims wherein said phosphate ester is present in 
an amount from 1 to 5% by weight of the composition. 

A composition according to any one of the preceding claims wherein said cationic polysaccharide is pre- 
sent in an amount from 0.2 to 1% by weight of the composition. 

A composition according to any one of the preceding claims wherein the phosphate ester is present as 
the main emulsifier and surfactant of the composition. 

A composition according to any one of the preceding claims further comprising a substance having UV 
absorption in the wavelength region between 290 and 420 nanometres, as a sunscreen agent. 

A composition according to claim 12 wherein the sunscreen agent is selected from the group consisting 
of para-amino benzoates; salicylates; cinnamates; benzophenones; methyl anthralinates, digalloyi 
trioleates, courmarin derivatives; azoles; tannic acid and its derivatives, inorganic pigments, water-insolu- 
ble polymeric particles and mixtures thereof. 

A composition according to claim 12 wherein the sunscreen agent is selected from the group consisting 
of oxybenzone, dioxybenzone, sulibenzone, menthyl anthralinate, p-amino benzoic acid, amyl dimethyl 
p-aminobenzoate acid, 2-ethoxy ethyl p-methoxy cinnamate, diethanolamine p-ethoxy cinnamate, digal- 
loyi trioleate ethyl-4-bis (hydroxypropyl) aminobenzoate, 2-ethyl hexyl-2-cyano-3,3 diphenyl acrylate, ethyl 
hexyl p-methoxy cinnamate, 2-ethyl hexyl salicylate, glyceryl aminobenzoate, homomenthyl salicylate, 
dihydroxyacetone, octyl dimethyl p-aminobenzoic acid, 2-phenyl benzimidazole 5-sulphonic acid, 
triethanolamine salicylate, titanium dioxide, iron oxide, polyethylene, polyamide and mixtures thereof. 

A composition according to any one of the preceding claims wherein the sunscreen agent is present in 
an amount which is from 1 to 33% by weight of the composition. 
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